Improved Hematopoietic Gene Therapy in a Mouse Model of Fanconi Anemia Mediated by Mesenchymal Stromal Cells.
In this study we propose a novel approach based on the use of mesenchymal stromal cells (MSCs), aiming at limiting risks of graft failure in gene therapy protocols associated with low conditioning regimens. Because the engraftment of corrected hematopoietic stem cells (HSCs) is particularly challenging in Fanconi anemia (FA), we have investigated the relevance of MSCs in an experimental model of FA gene therapy. Our results showed, first, that risks of graft failure in recipients conditioned with a moderate dose of 5 Gy and infused with limited numbers of wild-type HSCs are significantly higher in Fanca-/- recipients as compared with wild-type recipients. However, when wild-type HSC numbers inducing 30-50% of graft failures in Fanca-/- recipients were coinfused with MSCs, no graft failures were observed. Moreover, graft failures associated with the infusion of low numbers of gene-corrected Fanca-/- HSCs were also significantly overcome by MSC coinfusion. Our study shows for the first time that MSC coinfusion constitutes a simple and nontoxic approach to minimize risks of graft failure in gene therapy applications associated with low conditioning regimens and infusion of limited numbers of corrected HSCs.